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Abstract of JP2001 298356 

PROBLEM TO BE SOLVED: To provide a level shift circuit In which a lasi operation Is performed 
without pulling up a node with a small latch and a layout area is small. SOLUTION: In this level shift 
circuit provided with a latch composed of two P type transistors, when the input signal of a terminal IN 
is changed, e.g. from an H level to an L level, a P type transistor P4 is off and a through- current made 
to flow from high voltage sources VDDs3 to the ground through a transistor P2 and an N type 
transistor N2 is interrupted even though the transistor N2 is turned on to lower the potential of a node 
W2. Meanwhile, even though an N type transistor N1 is turned off and a P type transistor P3 is also 
turned off to intemjpt both ends of a node W1 . the sources VDDs3 pulls up a node W1 through the 
transistor P4, a resistance P5 and a P type transistor PI. Then, the driving capacities of the transistors 
N1 and N2 are made small and delay time is shortened. 
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m 1 2 <7) p M h 7 y v-' A ^J' i: <75S«!2: Bt -C Sa 

[ if 2 ] Bu ia«8rL3i»TgB«i . 
i>zmw:^tit:t^3cr>pmhyyi^xisft. mim2com 

SM t M leu 2c7)PSh7yxX:$'i:<0 tcffiM S ixTz 
m^tifzhyy'y:^i'J:*)^^ZtimWLt^tm-$JM 

^m±<^mmjkt comi,zsis.^tt^m i (^mxt . 
9n±cr)^m^t<r>m^^zum.^tihm2<r)mAti)^h^ 

5 S»*JS2 ia®OU'<.yUv7 MUSS. 

i 0 $iJffli $ ix P S h ^ >- v'x ^ J: 0 ^ 0 s 

BUI£|g2£0Sfii:{i, fulBIS2c7)y-h'<7)fl;{a5r^Kt7t 

•r.&it*^ 3 ieico^'^;i/^7 MUSS, 

^t-rSff^l. 2X{43iBtt«K;Wj^7MlI88, 

[ff«3a6 ] f(ieii2coy- Httiixsco^ >'>\--^' 

B«iB<?:Sfio^ WN'-^coy- h^Mat/Butem 1 OPS 
hyyi^:x.^<r>y-hmmii. BuieiS2<oy-K«omfiL 

HISS. 

[M*]!?] mim2Ri/m4(r)Pmhyyi^xs 



ic, mm2<Dy-}^^m^mmzmM'i-^m&i^ 
zt^^mtt^msmitmcouKti'i^y Mags. 

]^i,zi^^mm^tL:hmiRi/m2<7)hyy'Jy^^t. 

mm 1 &t>'is 2c7)y-H$:»2 iomEjgcomfeicr u 

ifiBrn 1 RX/m 2 coy - HO«tiiSTSr«iai-r-g> ^'<^l^ 

t ^mx.fzzb ^nmt^^ u^/ui^y Mass, 
[ m^m 10] BuiB \^^imtii mmt . 

HtrlBH 1 a VIS 2 o y - H tcg^gg $ ix & 7 u ■/ r 7 D -y 
coU'^Ui^yhB^. 

m 1 RX/m 2<ny~Y «7)«fi[(STl^t-?-C0«{a<STS:# 
i: Sr!^i:-ri.tS««9X(i 1 OfBiiO^'^/^i/7 h 

[ 12] MiB W-'^^peitil ElS&ti . 

fif am 1 & Vm 2 o y - H $ ix/i h '^^i 
mi 2 tfO y - H «om{a«TB*tc C: comfirffiT 

-r-i.ii*ja9X{ii ofB«4<ou'<.;w>-7 bass, 

[WM13] mflBr'J^A—i^'lHll&ti. 

BUtBm2<7)«jEjE*HUiBmi&l/"m2coy- Hicji^-r 

mnBmitfoy-Ki:tittei:(7)PBl, MmcHufEm2ioy- 
Ki:tftl!li:<ora5:3g»i&l/S?«^-rsWi^IlIS&i:2r«l;ti. 

[if*Jai4] mflBfitSi&lHlS&Ci . 
B(riBm2comiE}!Si:H(rlBm 1 coy- h'tco^lcffiilSix 

tz'm\<r>pm.Yyy^Jy^^>i. firlBm2<o«ffiiStmriE 

m2 coy — H i:<oratCi£S§ix:^v:ll2 C7)PS h ^ yi^'-X 

Buiam 1 coy- HfcSf«6i:coSfcES$iX3tm3coNa 
h^yvX^J't. BfilBm2coy-Ki:tiJfii:corat;ieS 

$*U:m4 CONS h y y=Jy.^ t *>^>^i. z t ^mkt 

[ iS^Ji 1 5 ] Huier u - i^'Sfj^missti, 

friBA:^)^^*^^^ L =5: V ^^^Kpfcti , O F F iW^ LT 

— :^rcom 1 X«m 2 CO h ^ y v-'x izmm^ 

Ifcom 1 X«m 2 coy - H Srm 2 <0«ffiaic0g«El3r 
i; ^ ^ _ ^- 1 /i^t^T- . BU iam 2 co«ffia^ i; HUlBT- u ^ 

■v-i^'4fc«<o-:fr<oy-Hi:coS^S:Br^>. -:^r. 
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(Ty^mMzy 'J f - A- - i^'-r i d B!iier u f-\' - i^iHi 
V :^r<7)m 1 xt±|g 2 c7) h ^ >->?x rJ' cituB-r i) — 

COS 1 XttS 2 « PM h 7 >- i^'-X :^ 5: 0 F Ff i: J^tC 

mmn<r>v^)vmmz'm\^x . ffiE-^^oPM h ^ >' 

OFF-ri.C:i:Sr!|fmi:-^-S 1 4 fe«^<^^'<.;^i^ 
[ B^S 1 7 ] BiilEA^Jfl-^co^^B^ t , HulEm 2 <?) 

«Ei!i>S:B«iem 1 oy- h'X{±S2«oy- F wgig-ri> 

[fi^js 1 8 ] mimm)%mmt. 

gs:t-ri>f»^jai iwmv^}vi^y Mass. 
[ ft^^a 1 9 ] iriB^'<./w^aiiiiK{i , 

^!^i:-ri.tt«JS9lB«Ol^'^Ui^7 MUSS. 
[ff*«2 01 HMlBK^H^ailHlSSJi. 

ftT , ii^-r s aj^fjf^a^ffistcsmtiT'j) -i> c: t ^ 

[W^^2 1 1 frlBK/l'^ailllS&fi, 

i!' a -y ^ «^<0^-JbB#tc HUlBH 1 2 CO y - H <0« 

i: -r 9 IB^cT) v- 7 hlUSS . 
[ 221 xXht-KB#tc:, iff BA:>3«-^ tft 

[ii^«2 3] MlBl^'^./^eiailHlS&ti. 

UHr-y hft-^^sttr, ai:'3fia^';-fe-y h-rststg^ 

h SrItlSt -tl.il*Ja 9iaiJcoK;l^i^7 Mil 

88. 

m^m2 4 1 B^fB^-'</^^alllIS&{i. 

^i:S:#iai:-rSil*3l9X{i2 3iB«tOU'<.;P>'7 h 



cif^Ji 2 5 ] mix:hm-^izmtxmmm^^^iir 

<gitg€ri^^: t ^!mst t-r&ii^«9iBffic7)P'ou>'7 

MUSS. 
[000 1] 

[0002] 

7MIlS§S:m#6^^fR$rll3 2t^-r. [smcOK/l-i^ 
ybUlKti. 2<i<0NMh5>-i/X^5 1. 52 

-b*«5VHcffi^:^rc0Hl^-< ytct#8E§fL|,^'aX7!^>y 
yVl^^iE<0 2fflOPMh7>'>-'X:J'5 3. 54i;.l^l 
2Slt/m2<0'fWN--:5'5 5. 5 6 Srfli;tT^^-&. MIBII 
1 c7)^ y^N'-^- 5 5{iA:^]S^ I NcoA^Jft^SrR^ 

5 v^coffi5«JEjlBVDD-C»f^-ri><. Itf 
fell 1 cO-f WN'-^' 5 Slili'hcOS^ti, mtiis . 3 V 

^iSmEiiiV D D 3 -csbfrfi. «mjE{»cos^-c* 

2{i<0Nab^>'i/X^5 1 , 5 2{i. Jgtfi^iX^ 

A:^3fi-^, at/H 1 CO-Y WN'-^- 5 5*-^>coA:>3(t-^co 

Rtefi-tSr^ttS, B«ifi2fflcOPSh7>-i^X:J'5 3. 
54{4. y-X*>1«lgffjgVDD3tcSe§/t. KW"f 

^ti. msim2<r>^ y^^—iS' 5 6ii. —:fj<7)Nmhyy 

-JX'S"5 2bvmhyy-Jx9 5Ab cr>mw.^i<zmw.^ 
ix. -ecoiU:*3«4ai:*3^ouT(cSf^$ixTv^i,, 

[ 0 0 0 3 ] <?:tc. wimy^ivi^y vm^comwimm 

■th. »±^®t:-{4. mUiK:hmm}in (VDD) 

^(TiW^^mf L ( V S S = 0 V ) U-'<.;l^cOi: 
t:. NMh7>-i^';^:5' 5 lt±ON. NMh^yi^XrJ'S 
2{40FF, PMh7y>'';^:J'5 3f40FF, PMh^ 
>'>''X:J'5 4t40N4^c®{C3^S. t-tz. CcO^fc^T'ti, 
— :6"ONSh7>'>''X:J' 5 1 i: PSh5>'>'';^:5'5 3fc 
<0j#^.T'*)-&y-HWl{4L (VSS) \^^)V. ffe^T 

CONS h 7 >'>'':^:J' 5 2 i: PS h ^ ixi^'XtJ' 5 4 fccog^ 
^t:'fcSy-h'W2«. H (VDD3) \yKMZh 
h7>'>'';^^'5 1 i: 5 3. h7>'>'';^^'5 2i: 5 4 

[00 04] -tOf*, A:>]ft^*»'L (VSS) U"<7HC 

^-fbL. tftf^^tc^^i:, 03 3C^-rj;3tC. NSh 
7>'>?;^:J'5 l*«OFF. NSh7>'>'*X:f 5 2*«ON 

•ti>. Vt-oX. iS«ffiaSVDD3*^<>ON1^ffi<0PMh 
yy-Jy^^ 3 4&VNM h 5 yi^'J^rJ' 5 2 S-^TSam 
SEI*>'8iEfL. y-FW2C0«{a{4H (VDD3) 
*»'?>(£TLte*b-2>. y— HW2iOl|fi**VDD3-Vt 



■ 
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Tlz&T-tht. Pah7>'v''X^'5 3*^'ONLi6*^, 

[ 0 0 0 5 1 Sf^WtC. y-KWl<?Dmfi[{iH (VDD 

3) K;^-, y-HW20«fiE:{iL (Ov) V^MZ^j: 

[00 06] Lt^Ltcifii. mmmcr>V'^)Vi^y 
j^'X:? 5 2 S:jit.|.Sji«-5il^gStTy-h'W2com{2 

[0007] -e^f, tfl!*. mUi'^^ 10-190 

4 3 8-^^»^IB¥7 - 1 0 6 9 4 6-^^$gCiaS^S 

ixl.t<?DT'{i. ai:']>'-HW2c7)m{4^'ft;tcJEl:TKa 
0«O 7 MUSSti . milBia 3 2 <nmmzM z. X . 

S1IEMVDD3i:2{l(7)PSh7i'>''X^5 3. 54 

isiO^tc. PSh7>'>'';^^'<i:0:5r^«^Bih 

^yi^'x:j'5 7. 5s^mm.-ti>tMz^ -^<r)m.^im 

Br h 7 >- i^'x ^' 5 7 coir — h cti 2 fflco ^'- J: 0 
«-5a®9g^5 9, 6 0S::frtTy-HWl<?)«^35>«EP 

2fflSffiS^6 1, 6 2S::frLTy-HW260ttfi[*>'Ep 
'^^tlh. 2oc7)y-KWl. W2tc{i/hM7 y 

f-6 33!>>'ti^$ix, C:c7)^-y^6 3{i2fflc7)PSh5y 

>''X^'64. 6 55:^rt, d^X^h^^i^'X^-ti, y- 

h'wi , 'N2mfm^-H(r)y~vt.zw^^fih, 
[00081 friet^cosiim^wrisflgsri^u'^/p 

ti, y-h'W2com(4«SH (VDD3) ^'<;UC*>-5 

^tTV^S. *;ts y— h'Wieom^a^L (Ov) I^'^CJP 

IwSi-^T. PMh yyi^Xi^ 5 S&l/m^a^Wih'y y-J 
:^:^5 7«ONLt:*iO. ^mEliVDD3i;PMh7 

:^>''x^5 3h<Stg^$fxTv->^, ^co^fc«A»^>A:']fI 

5 l<^)OFFl!jmcJ:'9y-HWl i:g!fl6t<7)S!^*«3g 
BiSill)tfttc, NSh7>'>''X:J'5 2<7)ONlljfPtcJ; 
0 y- KW2*«g%$ixT , y- HW2 <?D«{ati«T-r 

BM^tlhi}'. •e<0fE^{i2ffl<OjlM«^ 6 1 . 6 2{C 



j:O0f^coji®^raaixs. ^cr>mtimm(r>^x'i,i. y 

- K W 2 coMiSMTI-z i 0 PM h 5 y ->'X ^' 5 3 *^'0 N 
LT. ««ffi}iVDD3i;y-h'Wl y 
-HWl<7)B{i*^'±#L. PMh7>i^X^' 5 4*«OF 

5 2*>'ONU-Ct>. «mJEj!SVDD3*-^>PSb7>'>'' 

yyJX^ 5 7*^'0 F Ftbf^-ri) t. y — FW 1 *^V\-f 
y f -:J^>'X*t®tc^ T {±J:>3 ^ C: i: 2:R6 

TtcJE bT rtSBO P M h 7 y ^' 6 2 S: O N $ -tfrX . 
y— KWl fc^^lffiigVDD 3S-itigtT, y-Kwi 

$ryvuT>xyf 

[0009 J 

[ L J; d h t- 1. US ] L*^ t =5r*^ , fiie«e 

M7-y^6 3{S, i&m&X'h-oXi>Wi^^m^j:J:diz+ 
^y~h^L^:hi^<L. h7yi^'x^'<7)ONfitn:Sr^ 
g'<-r'l.j2>W*^'*-i>*^ N®b5yi>'X^5 1, 52{i 

-^WfciSf^^j&^'/jN § V ^fv:i6 , CO N s h ^ y i^'x ^' 

5 1.52 comn^iti^MM^M yy^enzx-oxm 
[ 0 0 1 0 ] sk:, msm^conmm^mmm^n^ 

\y^/l">y h^^X'lt. NSh^yi/'X:?' 5 1 , 5 2(^ 
K l^-f yi3 ^ -y f - 6 3 ij^lS^m^tiX \>^hfzib. iH^^t^ 
OVTcolkmi-^fUi^it^-^t^fzMzl,i^ Ctt^NS 
hyyi^Xi^5 1 ^ 5 20HU'^ y<7)llfi[. HP*>y— K 
Wl. W2c73«{5SrKfl:iEi!SVDD3com{3:t^fl:{a 

«:®^-&J:dtNMh7yi'';^:J'5 1. 5 2<7imm.m 

:h^:k^<-rht, ztimNmh^yi^x:!^5i. 52 

co^^Xijiizmtth. mz^ iSmEiSVDD*^<K«ff 
•fk-rSi:. NMh^yi^'X^'S 1 . 5 2S:Mn^fl:»gffl 

ifi'\--^<^j:hfz>^. ^UM^m.Vyy'Jx^Bl^ 5 2 

[00111 *i&BB{i*»*»s^tcs;^i^. -eoswti, m 

[00 12] 



« 



[00 13] i3t, l:XkjnBm^Tm.-thtz)!b. ^^sfl 
[ 0 0 1 4 ] gB*> . II^JS 1 i£iJc7)5%B3oi^^;i^i^ y V 

2 coy - K ic:g-'«? gf^$iX3t a::?.;!^ -y ryt-gf^coSI 1 
^Mtl^fcMieS 2 comffiiSi: Huifill 1 Xti^ 2 « P M h 

[0015] mM2tm<Dmmi. BuiBit^JS i ib^ 

IS 2 c^flBEiSi: BtrlBIS 1 <0 P M h 7 ix^-'x ^ i: eO^tciE 

t HMsBm 2<r>Pm.Vyy>':x-? tcrmkzMU^Mi^A 
<^PmYyy'J:^^ti:m^. milBSfiiti, fjfBISKO 

[0016] misimstmffymm. mtrnm i ibk 
<r)U^)Vz/y vmmz^\.^x . mmmt. im^2<^ 
msM t mtim i Ri/m 3cr>pmhy y=jy^9 n±<r>m 

WM.t<rm^zmM.^ixhf^lcr>mKt. mflB^2<0«ffi 

Utms^2mf'mA(r>PmVyy=Jx^m±<^i^mj^ 

t(fMi,zwim.^ti^f^2<Dm}iti)^h^h:itimwit 
[0017] mimAM(Dwm. mtm^^sim 

(r)V^)Wyy Ymmz^\^x . rnlBls i <o«St(i, lulB 

itnfim2cojgfii{i. friBm2 coy- Home 

[0018] fS^JaslBSco^B^Ji. HtiiBlf^JS 1 , 2 
XtiSiBScoU'^.yPv-^MllSSlctsv^-C. BulBfifiicoS 
fitflti. msl^2(nWm-h^^cr,mjii:mx^dxh 

[0019] mmmbmsL(^%m\i. msm>m. i ibk 

c0U'<.;W>'7MHlSSt::tJi^T, HiflSIS2coy-Hfc:«<}^ 
SiO^ :^vN--^*<ti^$ix, HufBiX©co>f >^N'-^coy 
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{±, HUlBm2coy-Hc7)«{2®Tmc. C<0«(acoiST 

[0020] WM 7 la^co^Hjji , friBif «^ 1 tm 

<7)\^^Vi^y Vm&fiZii^^X . mt^2mf^Acr>pm. 
hyy-Jx^ii^ H!flBIS2<oy-Hco«{iLh#H*tc. d 

com(ico±^*^^< i d :5r-9-'f xtc^ 

[0021 ] mmmsimco^Bm. friBit^JS i ibk 

col''>s/U>-7MllSgtfcV^T, frlBmicofl:Ei!ScOi^-v 
-y h^-'^yBttc. HutBIS2coy-h'SrFJr^«{atll^-r 

[0022] a^Ja9iB®cO^BJco^'<;Wv-7 MhIS& 
ISlcoSEji^«jSi:-ri.fflfflcofi-^*^A:>3§ix. 

fl!lJ^*-'lff 1 jaVIS2coy- 
m^tt?,$^lRX/m2cr>hyyi^X:$'t. mt^miRX/ 

iS2coy-HSrig2 <7)mffiMom{atcr u f-v — i^'-r 
ryf-v-v-'igs&i:, Btiffimiavm2coy-h'co«{4 

SS^$iJffll'r-i>r U^^-i^'SiJfflllBl^i: imx.fz^ t «r*f 

[0023] mim 1 oiB«4C7)i%Hjii^ Huiaif*«9iB 

ii<ou<;l^>'7 MaS&lciJV^T. sufBL^'^/weiailllSS 

(i , ff!B^ 1 isa/w. 2 CO y - F ix§ y y •/ r 7 

[0024] it^js 1 1 imco^m^t. BufEW^ja9x 

{±1 OsiML<D\^-^)W^y hHISStcfcv^-c . H5iB^'<^l'^ 

diisswi . ^ 1 2 CO y - H comciiST^tc-ecom 
[0025] mM 1 2faaco^Hg{i, BuiEit^9X 

til OiamcoU^/Ui^y hElSStCtiV^-C. b5IBU'<^1'«I 

aiigs&{4, HufBH 1 RX/W. 2 coy- H Wg«g$fL7ty- 
h co^**^ . H 1 at/ |g 2 CO y - H co«{2teTB#t3 CI CO 
V.\mTt)^^<'<ihixh^o{z. /^$<^^$t^l.c:^ 

[0026] 1 3ffi4gco3%HB(4. MfBIS^9X 

{41 OIB^cOW-^/Pv-y hllimcJ3V»T. MlfiyJf-^r 

-Y\zmmthmkmmt. mtiw-K^y-vtw^t 
cos, m/i,zmism2<7)y- h t g^i: toiasrieBiav 

[0027] m^m 1 4ifiaco%Bfl{4, B«fBii*5i 1 3 

IB®<7)^"^y^>-y hlHlSStcisv^T. H5iiBttJ&lllS8{4. ff 
IBH 2 <50«ffiaSi: HulBIS 1 coy- H i: <7)mzlSM.^tifz 

mi<7)pmhyyi^x^t. mi!.m2<7)m&mtms^ 

2 CO y — H i: coStClES $ 2 CO P S h 7 > i^'X ;7 

ttP^&'O. HirlBiSBrlilSSti, KftBmicoy-Hig^ft 

tcoratcKS^ixTtmscoNffib^yi^'x^i:. buIBI^ 
2 CO y - H i: i: cOEItCffig $ IS 4 CO N S h 7 >' 
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[0028] ft^ia 1 5 tmcD^ma , huI ew^JB 9 x 

-i-'SiJ^[IlS§{i. Hi)lfiA^)fl-^*^^MLt^v^^^B§i; 
(i. OFFttf^LTV^^— :frO^lX<i^2«0h7y>'' 
X IfZmU^tlh -IjCOf^ 1 X{4II 2<Oy-H?:lg2<7) 

5:^ 2 comKM^o-KmBizy U ^-v-i^'T-S. i: d izmti 

[00291 m^m 1 eimco^mii. mtm^ 1 4 
iBS$<7)^'<^Pi^7 hdisstctiv^-c, mlyv^^r~i^m 
mmmt. m9ix:bm^i}^'(tL^j:^^^mmi,zit. of 

m^^—ljcom 1 Xam 2cOPah7>'i^'X:J'?rOFF 
r-l. i:ft{~*^fS-r 3X{ilS4 C75NM h ^ y'J 

CO N M h 7 y .X ^ O F F -r -1. C: i: S: # ® i: -r . 

[0030] m^m 1 TiemoffeBjti. frieii*JS9x 

{il Oiam<'OU'<.;u>-7MHimc;t>V'.T. mtiXlim^ 

m2<Dy-\^izmmt^mi^i^tfzzb^mit^ 

■5. 

[0031] m^m 1 simco^Mii. tmrnsm 1 7 

iBi6^7)i/A:.;l^>-:7 Ml]g|^cfcv^T, H(rlBffiin;«7)Sia<i 

t4. mseM2cr)mi±m^i^!^^(omn.^mxmii>n^i 
[0032] n^m 1 9iim<r>WMii. BtriBif^fl 9ie 

[0033] m^m2 o=mco%mi. Mieii^^ 1 9 
imcoi'^i'i^y hmi&i>zti\,^x . B?ieu'</L'«iaiiii8& 

^:^»x. m^-t&tii:hmmt:^izmiKsimx'hhz 
[0034] it*«2 1 im<n%mi. Huieii^ja 9t£ 

[0035] if*«2 2iE««0^Jt4, l5iBfB*«9fe 



BXfim^izitx.X'rXhm^i^nx . ^coy-xhm 

[0036] »*«2 3fea«o%BB{4, mm^mm 

[0037] li*«2 4iB«co%Bj{4, Btrififf^^9X 
«42 3iBt8«OW''<7P>'7hllimc:isV^T, HulBl^'^t'l^l 

[0038] ii^3a2 5ifitK«5%B^{4, mriBif5RJH9iB 
m<r»y^u>'y hmmzti\,^x . mixijm^iziatx 

ms^iz^it-t^mmirW-^-i t imLt-th . 

[0039] feLhtc J; 0 . fff«^ 1 Lit ^8fB«5 

{4. mixiim2(r>y-\^<nw^if&m^ixhmit^j: 

oTi>, ^«|glX{4S2£7)y-Fm4»15i5r:OLTm 
2c!9mffij®**SlM$ix-C7°yl-T-y7°$ixS<7)-C% 
X 0 l.zy')V T -y TfflO/J^ ^ -y f - $r Efi-T S !<>:^*^'^ 
v\ %-oX^ ■^uy.A •yy)VW^cr>2mcohy>iyy^-S' 

imizii. iiix{4iS2<7)/-H<!om{affiT*^'^*-? 
X . mm^mi)^mm^ti. uKji'^yy hmmiimmi>zm 
fm> . L t . «!*cor;ur -y rmeom.m± . y 

[ 0 0 4 0 ] ^tc, i*«^5 . tmmeRi/m^m7m 
mcr)^mx'i,i. ig2c?)y-h'o«fiL®TB#fc{4. citom 

X'hh. 

[0041] tfz. l**«9^c^Ufl^JS2 3im<r)% 

jXI|2c7)y- H(7)Sfi*iBtfiBK/l'^^ai0^5cOX>f y^ 

X\ ta!*«Oj:dfc:ISl&l/IS2ioy-h-com{4S:ffi«E 
T'7;ux^ y-/LX^ihx^-hmm.t^^it-th V'^)Vi^ 

[ 0 0 4 2 ] 1 2mm<rmmx'\i. m 1 s, 

l/^m 2 £0 y - H <0«fiLiSTB#lc<4 . ^ ix#l^ 1 &t/^ 2 

X. :itmy-v<r>m.m.\siTt'^^<'€i>ixhcr>x\ w& 
^tmm^ti. i'^ji'>'yvmmmmzmY^-ti>. 
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[00431 

m<r)m 1 (^mMffiBMco ]yK/i">y h nissico \, mm 

[ 0 0 4 4 1 HI <i2|s:||iiS<7)Jg®C0K;l/i^7 hElSIcO 

[ 0 0 4 5 ] |SliaiCj3».^-C, I N{i^i-^<73A^J^S•?. I 
NV 0{i|tifeA:^3SSTp I NtcA*$ix:t«^5rR«-^S 
n'-^TS^-pT. mtfl. 5 v^c7)(S«JEj® (IS 

icOfllffiM) VDDT-iljf^S. lllc7)l''^;l<'v-7 hE 
mi. mii-^ yvs-:? I NV05-^<fffiiO«-^{i:^T^J 
Xti'3. Sv^O^mffiiS (m2C0^j|g) VDD3-C' 

[0046] tfz. Blt-±5V->T. Nl, N2iilMcr) 

— :6-<^NSh7>->''X:$' (||l<0NMh7>'>'':^:?' ) N 

9 ) N 2<;oy- hctimflB'f y-'N'-^J' I NV OiORtefi 

(^icoPSh^^i^'x^' ) Pitl^lO 

mij<r>pmhyy'jx9 {m2<r>pmhyy>^xi$^) p 

2 i: NMh7>->'';^:5'N 2 tc7)^ig^Srm2coy- h'W 

2fc-rs, 

[0047] MtC, P3, P4{±— Stc7)PMh7yi^':^ 

X. v~:^l,i.mms.MVDD3t,z^m^ti. vu^ yit 

#'=?B5iBPSb^>'>'';^:5'P 1. P2<0V-XtcgfM3 
^>'>''X^') P3i:SSl<0PMh7>->''X^'P 1 fccogf 
m^cTiPmhyyi^:^^) P Att^2<DPm.hyyi^ 

x-?P2t<nmm^^^A<7)j-Y^A}i-th. miiB- 

:6-co«ggjillT h 7 y i/'x P 3 coy- h tcJi , ^ y N'- 
tS^ I NV15::ffLTB5IBm2<oy-h'W2*iS«^$n, 
Wicom^vmh "yy'Jxi^ P A(r>-!f-VI,zt,t, A yj< 
-^'INVlZilX^f WN'-r? I NV2S::n-UTBUiBIS2 
<0y-HW2*^'tgM$iX'i>o ^ W?— rJ' I NV2coai:'3 

[0048] jDi.T, P5{±, y-hmm.^ixfzpm 

3<7)y-KW3fc:»^;^a. ffi^{i»r£l^4<oy-h'w 
[00491 );;i±<nxoi.zm^^itrz\^^i'i^yhm^ 
[00501 ^-r . A:*!^ I N«ofi-f-omfi[*>'H ( V 



DD) ^'<.;i^tcfc-s>^»Btc(i, nm.hyyjxi'ni 

(iON, PSh^yi^'XrJ'P KSOFF trv^^, ^ 

NMh7>'i^'X:5'N2{40FF, Pmhyy-JX-? 
P2(iON tTV^-?.. |gl<0y-HWl{40 V. ||2<0 
y— KW2{4i^m£EVDD3<0mfi[ ( 3. 3 v ) T'J> 

( 3 . 3 V ) t J; 0 . -:^<omsg3tlir h=^y=Jx9 p 3 

{40N, ft!l^rcomSBEBJfh9>'v''X^'P4{40FFtT 

^^h, md.—-fj<r>mmMm hyyi^x^pscDomzx 

0. ^mJEjgVDD3i;l|4coy-FW4i:*^'h^y>'' 
(mK) P5^ifLXW^^ix. m4c7)y-h'W4 
*^'S«ffii!SV D D 3 C0S«ffii-r;t-r -y T$ ft. Clixtc 
ff V^ON^MCJ)^ PMb 7 Vi^'X:? P 2 ^:n-LTm2 

<7)y- Hw 2 t^smffiasv D D 3 (r)mn,mzy°)VT -/T 

^tih, m-yx. m»£jia)Th7>'xx^P4s.y'Nffih 

yy>'X9N2 ii^mz OFF^IimdZh^ZHzX-yXm 
2S.t^"ll4(0y-KW2, W4*iVN-f yf-rJ-'yx^^ 
ffii:^-§>C:i:j&>'Rejt§il-l). -ecofeS, tiS^jSQ^OUT 

COmmiH (VDD3) ]y^MzmM^tlX\'^h. 

[ 0 0 5 1 ] <j>:t. A:^)fi-^*^"H ( vdd > i^^i-ij^t^ 

L (VSS) ^'<.;Hc^-{t.L/cJl-^{-{i. NSh^Vv-' 
X:5'N2*^ON-r-&. L*»L. «SS[jIBIlb^>'J^>?.:5'P 
4A^'OFF LT^r'il.cOT', ft«Ei!MVDD3*^<?.PSh 
yy-JX9 P 2&X/Nmhy yi^X:$f N 2^m^MMm, 

[0052] zcr)X^m^<^^imm<>zmi:^mm.<om 

mx'ii. umhyy'yxi$'N2t^oi<i-t^fzMz. w.2 
<?)y-h'W2t(4. pmvyyi^x9P\(r>*f—vm^ 

cgp 1 ^f^xi-^-'j-thmm.! spit. iXf^cT) 

-i yf'^—^ I n V 1 <7)y— hSSC g i n V -f Xf- 

■r-v-'-t-I.^Si I g i n V , at/lSWEagVDD 3:*^^> 
«gSjgBfh7>'>''X:J'P3. ffifitPS&t/fPMh^yv-' 
X;5' • P 2^mxW^ja.Wisn.m. \ d p^^SSix-l., -:^r, 

y— KW2A^^>{4. NMh5>'i^'X:J'N2^^-Cgfitfefc 

Iginv+Igpl=Idn— Idp 

. i if, 1 d p j&Siig^I^*,^ i o \iZ 

Vvy-Jx9 (SK) P5<^fitjiffi{4+^tc;*;#:5rfflt: 

cnm^^ v=7y'Jx9P3mfpm.Yyyi>x9P2 

IB^tfcoaamgiE I dp^te^LT, IS2<oy-HW2 

oMm:^<fvfxmw^^wm-htd^\,z\x^ 

I d n < mSE I g i n v^fclftg^ I g P 1 ?: 

/h$<^^-r.&<7)3&isv\ ip^=>. pm.vyyi^x-?p\ 

cny— h^Mc g p 1 , aixycgW'f yj<~-9 1 n v i 

coy- h§»C g i n V Sr/JN$ < ^^"T I. CI t ^^'WS&T 
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[00 53] -ecof^, -':f]<7)Pmhyy>'X^P lifiO 
NL. fli!:ft-tf0PMh7y>'':^^'P2OF FLT, Cil^ 

X y •y^ucr>mmtf^mmi-ti> t . w yA-^? i n 

VI, I N V 2 ^itLtzm^crmW^^fzHmtlX . tij 
^^^OUTifiV. (OV) W-^^/WCKK-t-Sfc^tC, — 

:Sr«omgS[iEllf h 5 >'v'*X:5' P 3*«0 F F ft!j:^<otg8ri 

4*^ONLTt, PSb7>'i^X^'P2*Wc;OFFL. 
Tv^^<ot:\ ^«EiSVDD3*»^>C:iX^2fflc0h7>' 
P 4 , P 2 Sr^T nM.W&h'^^ h^itlitc^^, 
Ht. m^Blfh5>'>'':^^P3SLl>'NMh^>'i^';^^' 
N 1 tl^MzO F F tT i> , mSJiESlT VyyJX^PAi^ 
ONLTV^^Of. ««Ej®VDD3i:||3c0y— HW 
3i:*->5y>''X^' P5^:n-LT»i!$ti., m 

4 <0 y - H W 4 V D D 3 tfO©flffitcr;P T -y 

1 ^:fi-U-ClSl<oy-HWl titflJEj!SVDD3<7)it« 

mzy'}VT 'vT^ti, m 1 coy - Kw 1 y e— 

r?' y X ttffi t ^ -I. .1 i: $ ix -i. . 
[ 0 0 5 4 ] ii^tc, X:tjm^ti^i^ ( V S S ) Kyl'**^, 

H (VDD) U^MZ^itLti^l,Zii. NMh^yJ 

;^^'N l*50N-t.&. t*»L. «^3iBllh7>'i'';^:J'P 
3;<)^'OFF LTV*S£Of \ iSmffJlVDD 3*^^>P® h 
7y>'';^^'P lS.t/NMh5>'>''A:^'N 1 Sr^^Siifl: 

[0055] zcoA:hm^c^^'im.mizmt^mmcom 

ftt'Ci, NSh^y^-'X^'N 2*>'OFF-rS7t:i9^tC. |g 
2c7)y-HW2*»^>{i. PSh^Vi^'^^'P l<0^r'-h 
Sic g p 1 ^f-A—v-'-r-l.tt^i- I g P 1 i: , ^ WS" 
-rJ' I nv l<oy-h^MCg i n v$:f-v— i^'-f •S.^ 
gg-I gi n V t A^BfifLai t , m2<7)y-HW2lC;(i, 
SmJEjISV D D 3 i)>^mmMm h 7 yi^'X:? P 4^tt>'P 
S h 7 yxX^' P 2 €rig-C«^i I d P^^'sSiXjitf. 
T. 

Iginv+Igpl=Idp 

mmf^mimm-t^tzMzii^ mssi dp 

L, mSSI gp iat/^«»gl g i nv5r/h$< 

ARi/pmhyy>'^^P2<7)-»)r^Xi:f<:^<t. iX.^ 

CD^ y/^—^ I NV icoy— hSiS:/h$<-tl)C:i:A^ 

[0 0 56] WJiO-ri:*^'^, 2i@c7)PSh7>'vX^ 
PI. P2ti. l^2coy-h'W2«om{acO±#^Si:T 

-t. «fl£j6llih7>'>''x^'P 3. P4<7)-tf>f xji;, Clix 
^PSh7>'>^>^^P 1 > P2<?D-9-'fXj:0t>:;*c^<'^:^r 

[0057] :^m(ommx'ii. ^3&i/m4<oy- h 



W3. W4tc^M$ix-l.®ln;P5SrlEaL. c:<7)ffitn;P 

5tCj:'5, l^iat>'m2(0y-HWl , W2(7)/W'f>' 

Wl, W2l,zl,m^(r>Xo^j:A^my'/^iWim.-t^iiim 
-ecT)^:^, 2ffltfONmh7y>''X:J'N 1. N2 

W 2 om{4^0±#&t/^T^3«JgA53a < ^: 0 . SEBtH*^' 
^rS&fc^^iX-g). L*»t>. NMh7y>''X:J'Nl, N 
2 Sr/jN$ ^r-^^^ XizmmX'^ I. ^ i: , S.I/tse*0/J^7 

[0058] ^^m<r>jm^<r>V^)Vi^y MUSS^Oift-f^RR 

, h^yi^x9 ( ffita ) P 5 offifitii*^'^^^^^ # 

VDD^Vt n 

(Vt ntiNMh^yi^'XrJ'N 1 . N 2 CO t V ^ttlffi 

ffcS) fc'SrS. tie-:>T. >'y2:;*c#<fc^C: 

[00 59] {^m)mA.m5m/me\,t'mi<r>m 

[0060]H4{4. h^yi^'X^J' (mi) P5<DWM 

(r>pmh "7 yi^x^ (mx.iiiP4 ) ti^oFF^crn^i,z 

liZh^zt^mmtx. z<DON:im<7)pmh^yi^x 

^P3?:mxm2mfm4coy—VVf2. W4^^m£E 
jlV D D 3 (D^m&izTJV'T v X LfztK ^^mX' 

til) P5it, y— KW2, w 4 coyviT -y y°m(r)mA 

m2<7mm) P52i:t^(t, ztLwrnA^pmh^ 

y 'jx ^ x-m^-fh b ftic , V D D 3 izmm t 

TV^I). -et-C. PMh5yi^'X:J'P3. P4i)<^^0 
FFWI^<r>t^l>zON-thJ:dl<z^ :Lixmhyy'Jx^ 
P3. P4 2r$iJffll-r-i)ft-^SrRteLitfi^ (ll2«oy- 

KW2ofl:{iisff^<5om{as:RKL7tm{a) $^fflv>Tfi 

IBP^I-7y>''X:J' (ffifil) P5 1, P52i:mm-th 
idtcLJt SCOT'S) 4. ::n^Sln:P5 1. P5 2<7)^ 

9) p'5bwmx'ihh(nx\ ^(^wmk'-m-th, 
[006 1 ] ii5{4. mm4cr,^m^:mz^Lfc 

\><nx'i)h, BP*>, m'i<r>v^)Vi^y vmmxM. y- 

Hr;UT-yrffl«7)ffitn;P 5 1 . P5 2S:. PSb^yi'' 
X rJ' i •) ^ S fifil P 6 0 5: ii- L T igSffij® V D D 3 

[0062] 06t4. rtgPfimffimaaOv'A' y v-f^y 
?rS^-r. m(><ri\^^)W^y @ 1 tc^ t/s u-'^ 



« 
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A^)^^ s D ^zx:h ^tLfz>-r-yh ym^m-^ ( l 

[ 0 0 6 3 ] fie-pT . *^ig0iJT'{i. ^SmE«iliOi--r 

^ii-T, ll2c7)y-HW2tJgifii:<7)}gM^)EWT-r-l.t 

-HW2&3S$iJW(c««El!SVDD3lctg^L, ttJ:']« 
^OUTCOliaSrH (VDD3) ^ i: 

I. . 

[0064] (ll2O||M«0J^®) i^T. *^BJcO|g2 
[ 0 0 6 5 ] 117 fi, :^mcomm<OU^fU>'y h HISS 

[00 66] 07ti>Vi-C, IN{iA:^3iST, INVO 

-^x-h-^-x. i&ms.m (.miconsM) (vdd)-c 

J^-^ I NV0mhiO»^(i^T«®El® (m2comJBE 
J®) VDDSX-mi^-t^, 

[00 6 7] tfz. milzH^^X. N 1 , N2{iffiStC 

■j5<r>nm.hyy=J:^9 (micohyy'J:^:^') Nli^y 
~ h lzmiX:hmi' I NOfi-^Sr d tt. fl!!:^r<ONM h 7 
yi^'x^ (m2cr>hyy=JX:$') N 2iiy-hl,zmM^ 
y>'\'-^ I NV0j&-^>£!0Kte(i^2r^tt.g). Cti^NS 

<i#'!7^iS,y^m2<7)y-h'Wi , W2tc:}g^$ii&. 

ta!oT, Mil**— *"<7)NMh5y>^X^NlX{iN2«0 
ONB$(cli. miXii'm2(r>y—\^wi , W2^JgtfiL 
miX(ilS2y-HWl , W2«om{!l[5rL (0 v) 

[0068] ifc. BiirU^-v-i^HISST'&o-C. 1 

irtcr,pmhyyi^Xi$'P3. P4Ti««^ixStt*&IllSS 
40i:. lS?J<0NSh7>'>''^:J'N3. N4Tli^Sit 

:S^P5i:^mx.h, — ^rcOPMb-7>>-'X:J' (IIKOP 

Mh^yi^X^') P3{±, V—XiJ^mSMVDD3tZ 
ffi^r<OPShv>'>'';^:J' (m2<OPSh7>'>':^:J') P 



4{i:. v-xtimBmnsMyDD3i,zmm^ti. hu- 

^ yt^m 2 (73 y - H w 2 icjg^ $ ix S , Mix**— :^rc73 P 

mhyyi^X^P 3Xl:i.P 4<7)ONmz^ KmffiilgVD 
D3?rlllX{im2(7)y-HWl , W2l,zmMLX. m 
lX{ill2<:oy-HWl, W20fl;{i[S:ftfl:ffjlVDD 

3 cr)mV£Ei>zy ^Ji-A'—i^-t^. 

[0069] tfz. H?l£r'Jf-^-i^lHlS8Bt±>V>T. 

-'-n<r>\^WYyy-Jy^'9 (W,3<r>\\w\-yy-Jx^) n 

\}i(nmzmm.^fi.. mi(r>^m.vyy-jy^^ (m4c7) 

NSh^y^-'Xr?) N4{im2<J0y-FW2i:NMh7 

>>'';^^N 2i:i7)StciEa$ix«), Clix^NSh^yi'' 
;:!.:J'N3. N4(i;, H5iaPffib5:xs/x^'P 3, P4tc 

isru^A—j^'B^ic. SPtiE-ri.isiX{iiS2<7)y-h' 

Wl. W2*^:&'<?NSh7>'>''X:5'N 1 . N2S:gTti 
taic^gE$ix.SC:i:SrR6jt-r^. Ht, PMh7>'>''>?. 

^'PSJi. mt^2m<r)Pm.Vyyi^y^^P3 . PA<r>Y 
v^y (mi&t^B2coy-h'wi , W2) wg^^ix 
c:<7)PMb9y>''X:?P5{i. luf 1 OUSfeo?^ 

^smffiievDD 3^111 x<iiS2<?)y-K 

Wl. W2tCSf^LT. lli2M/m2oy-Kwi. w 

2ifif\A A yc-yyy.^'kztahti:^^^ o (c-r-s/ci^ 

fcffiS$ixl>. 

[0070] Jgic, A(i$iJfflllH]gSf $>oT, BulBIS 1 X 
{il|2c7)y-HWl . W2**'L (Ov) U^MZ^TL 
fz^t^m^-fht^^z. CC0^aimc^lX(i:^2O 
y-KWl. W2SrH (VDD3) X^^MZy'^)^^ — 

-J-thm^i^, vl<O«iJPlal8SA<7)i*iia5^i^Sr08C 

[0071 ] mS(r>m^^^Mi. y 'J >yr70>yTlll 

SSFFi:. 2{l<7)-<>'>'N'-:5' I NV 1 , INV2S:j^ 
TU f-^-i''*iJffli|Hl8S7 0 i: 5:*-^^. mlB:' 'J -y^^ 
o /riUfS (K/l^^tbIlIS&) FF{i, mis.t/B2o 

2A:'3SNAND|H]ii&Nand 1 . Nand2Srjt^. 
|gl(7)NAND[l]g§Nand Hi, |g 1 c7)y- HW 1<7) 

miat. ||20NAND|llSSNand2c7)aj:;>](S^t$r 
Stt. |g2CONAND|Hl8SNa n d 2(i. Il2<7)y— H 
W2com^i:. UlcONANDHISSNand 1(7)^:^(1 
^iiSrStt^. ^n^lll&V^II2t7)NandIsiK<:oai 

fiifiy^)-vy°y\n'yym^FF(r)^-f]tts:h. m.-oX. 

® 1 coy- H W 1 j&*'L ( 0 V ) U^MZ^-ofzmzM^ 
I^IONANDBSSN a n d li7)ai:»3{i:H (VDD3) 
U'<Jl'. IS2<7)NAND|llS&Nand2i7)ai^]<iL (0 
v) — ||2coy— h'W2**'L (0 

v) U'<7KC^-5;'::^(Cti, |g2«ONANDlI18§Na n 
d 2<7){i}:^3**H (VDD3) ||1<0NAND|hI 
SSNand icTjJfi^JtiL (0 v) U''<>;l^i:^S. 
[ 0 0 7 2 J mrie4iJffllI1188A<?)r 'J^^->''$IJPII1S87 

«it-.&t<o-c*ot:. — :*r<o-f w^— ^ i Nviti. fi 
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IB7y •y7'7O-y7"IIlS&FFC0lll<^NANDlHl8&Na 
127 1* •y7°7O-y7°(ElS&FFc7)||2c;0NANDIfl]S8Na 

nd2<oai:'3S:S(tTKiKL. ^:<r>mkm^^:m^yu 

C 0 0 7 3 ] <Xic. ^m(^WS.<^V'^)V=yy vm^<r> 

[00 74] ^^B#, miS.t>'m2«y-FWl , W2 
(TJS^ti^tcH {VDD3) 1^'</Wc;a?> -S, . A^Jfl^*^' 
H (VDD3) L''<.;P£OJ^{C{i, NSh^yi^'XrJ'N 

1, N2(i#>5fON. OFFL, 7U •y7*7a>ynHlSS 
¥F<r>2r)(r)^^ (lll&y|g2<7)NAND[g8SNan 
d 1 <?3ai:J3 ) {iH ( VD D 3 ) V-^V^ L ( 0 v ) b-'^ 

yy'J:^-?n3. N4{i#'?OFF, ONt. PMh7 
Vi^'X^'PB. P4{4#'<?ON. OFFtTV^I), NS 

2. N4ffls{i. MzJmmj:mm:hi>, 

[0075] miaoWcJsv^T, 0iJ;c{fA:bfi-^H 
( V D D ) L ( 0 V ) X^^VIiZ^itLfz^ 

t{±. NSh5y>''X^N2*^"ON-r'?>o ClOBt. 7°'J 
f-^-i/IHg&Bf'Ji. NMh7yi^'X^'N4tiON*t« 
liZhhiJ^. Pm.Vyy-JX^PA-ffiOFFiim)iZhh<r> 

X\ 'mnSM^DD3i)^h:ii\M3mcoYyy=y:^-S'P 

4, N4. n2t:mxmk^zmM^mfimtih^bii^j: 

2*^'ON-rSc7)t', |g20y-HW2*^^>«. NMh7 
yi^X^li4. N 2 S:«gTSiatCgiaxi)«8i[ I d n*i»S 
iiaib, ^2<7)y-HW2tl{i:. y V yTyu yTm^ 
F F con 2 ON A N D N a n d 2 h 
g n a n d 2 §:t -f — i^'^.&fliSii I g n a n d 2 

Pmbyy>':^i^P3. P5S:g&fl;s£l dpi;*^ 
SSiiatf. fa!-jT, Ignand2=Idn-Idp*^ 

PMh^yJ:^:!' (tm) P 5<7Mtmi}'+-»lz±^\\ 

t-t^t. nmmmi dpum^x-t'^, m-ox. %2 

coy- HW2<0«{4Sr#<T{fC3l®B#S$:®^i.-^c 
HUlBtlsg I d n S:A# < L, ^Oft I g n a n d 
2Sr/]N$<IS^^Si:^l^. Br«se*JtC{i. 7l» y7'70 
•y rHIK F F CO N A N D HISS N a n d 2 coy — h ^MC 
gnand2S:/jN$<^^-rSC:t*^'*5a)T'*.g>. * 
Jt, SSSI dpii2II<0h7:^i^X:?F3, P5<?5gT 

\mw>,x'hh. 

[0076] -ecOf^, |^2coy-HW2<?DS{acOffiT*^' 
jltfLT, 7 'J y 7*7 oyr diss FF<0iiS3!«£feL. 



NAND|gSSNand2C0aj:^*^:H (VDD3) P^l^ 
IC, NANDElSSNa n d lC0ai:>3*^'L ( 0 v ) \y^}V 
liZWM-thiL. \^mV'yyiy:K^nAifiO¥P-th>:.^ 
fcPSh5>'>''X^P47&>'ON-f ^C0T\ m2coy-H 
W2t4iSfl;EjlVDD3{c:J;0H (VDD3) ^'<.>U^ 

vy'J7.^PA\,zi^V^hi\.h<r>X\ -m'^X'hh. - 

:*r. PSh7yj^';^:}'P33&«0FFLTS«Ei!SVDD 

3 *^^>^ 1 coy — FW 1 ^cor U f-v-i^'Srffi-r-l. t 
^^tC. NMh^yj^'^^J'NB^iONLTmicoy-KW 

1 2rOFF4^fficONMh7y>-'X^'N ltctgi!LT, <X 

(nx-hm^<m.\m%^hti:h , ^<n^X'\,i.. iS« 

Ei!S V D D 3 (rmMKii^O N ^t^,co P S h 7 >- i/X ^J' P 
4 . ffilitP 5 SrMTm 1 coy- H W 1 tc:Epnr$ixS<7) 
t\ |glcoy-KWlcOfl:{4(iH (VDD3) U-'^/l'i: 
^0. PMh7>'>''X:5'P3S.l/'NMh7:xy;^:^'Nl 

<r)OPP{,z\^oW.\<r>y~Y^\<r)>\^ Ay\^—yy7. 

[0077] A:^3«-^*^L ( 0 V ) V^)Vti^h^ ( VD 

D) i^^/utz^-fbL/i^^coiftf^i,, ee^cowf^i: IHI^K 

[0 078] ZZI,Z^ 7'J •yr7O-y7°IIlg§FFc02ffl 
CON ANDEISSN andl. Nand 2<OX^ -y^yV 

u^Mm<^^^tih. vt-ox. umhyy'J:^^N 

1. N2cOONmc{i;. ^PtjC-T'&IS 1 X{4m2coy- H 
Wl. W2com{aS:H (VDD3) K/1^*^^>L (0 

V ) \y^v\,zy)v:^^ y^"t"l>^^^^ii)^'^>'^cox^ 7;i^x 

y:?^i-s^e^^*^^)-5^^5fc<o^"<.;^>'7 Miissi:Jt^ 
T . J: 0 -mmsx-mmrni^^m^ifi^^x-h h . 

[0079] tJt. ^m.Y'yy-Jy.^'^l . N2ti:. # 
7 1) •y7°7a'y7°lllSSFFc0^tiEt"-l)NAND|DlS& 
Nandl. Nand 2(r)Y—V^m.<r>^^'^Msthti 
ttT'^^'iCOT, ^iX^h7y>^";^^N 1 . N2Sr/h$^ 

xiiznx.h^hij'^^^x:^^ . m^-^x . u-^r^h 

[0080] ijs:|llife(?)?^®<0U''<.;Ui'7 MUSScoKrf^RB 

#{4. prnv^y-Jx^ (Sta) P5<offitii;ffl35JffSt 

VDD^Vt n 

■C2)l>c^T\ A& < 1 1. C: h ^^TTIST'ib 

[0081 ] (mico^i^^i) 01 Ojat/Hl itiffie 

m2collMcOJg«co||lco^^0l|$rS^^. 01 OcoU'<. 
;l'>'7h[l]SST-{i, $iJfflilllSSAS:^->SrV^fflSccoh7>'i^' 
X rf-CW^LTtt COT'S) ap^, Buieia8co^'<Jl^i^ 
y\-m^tYLmLXmhXo\.z, 2{ico>f >'v<-^' I N 
VI, INV2$r^^LT. NAND|II8SNand2CO 

m^X'i>'iX--}j<npmmfnm.h^yi^x9P3. n 

3$r©J^L. NANDlHlggNa n d lcoai:^]t:'t>oTflll 
:6-cOPS&t;fNSh7>'i^';^:S'P4. N4$:©JffllL3t<> 
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[0082] tfz. HI lcO\y^)Ui^y MUSSTii. 7 
1/ *y7*7n>y7'lH]if&S:2fflc7)NOR|DlSSNo r 1 . No 

WN'-^'INVl 0. INVl l2:gaSL3ti>c7)TS> 

So *3t. mi o<Du^)\^>^y h\B\mbmmiz. ru^ 

-V-i/'SJjfflllHlgS? Oc7)2fH<^-f WS-^ I NV 1 . IN 
V2^^B&LTV^-&. ^->X. mi iCDU^^Ui^y hUl 

hti^iz^ 2mco^ y^<-ii^ ii^vio^ iNviicT) 

fffttCiO. 2jic7)NOR0S§No r 1 . Nor2c7)|g 
[0 0 83] (m2co^-®0ij) HI 2--iai 6{i. ^2 

^IC. 711 'yr 7 0 >yriIISSc7)i&a?:-ecOi^ A' ^y h:?'* 

a. S^SDiCi/^v^y h^*>>yf§^ft^ (H (VDD 
3) i^^fzmUi. 2ffi<7)NOR|lISSN o r 

3. Nor4lCj:0. rU^-r->^'IIISSBSrK)^$itT 

SglSV'|^2<J0y-KWl . W2S:^t^CH (VDD3) 

U^Mzm& LX. 7 U V 7''7 O -y 7^I11S&C0 2^i<50 N A 
ND[H]S&Nand 1 . N a n d 2c7){il:^ 5:IS^-rS 

[0 0 84] 01 3(7)UK}\^i^y hmBi>^m(fZ^ iSM 

SMyDD'fy<iy^^^yhy^y^tlfz^lz^ yv yyy 

O'yT'EISScol&aSr-^cOv'-v ^y h >^ micoifeaiclil^ 

^S«tg*MtJn§ixl>o lai 2(OU^;Ui^yhm^ti[^ 

a-rS.^.ti. 7'J >y7-7n*y7"|nHK*^'2fflcONOR|118& 
Nor K ^or 2X'mi^^ti^At. ^^SDiil^--^- 
*y h^'^^yjg^fi-^ (H (VDD 3) l^^/U) 

^Wi. 2fflcONOR0SSNo r 5. NorGtCiO. 

Sl-&l/|g2c7)y-HWl . W2<^L^^;WCi*ji:?^>'r. 

BUiS 7 »J *y 7*7 n *y 7*[lI8Sc7) 2 ffl<?0 N O RHISS Nor 
1 . N o r 2(Dtii:r}iiSM&MC0>'^ y hl^^^^ymCDm 

mizm^i'hXoi,zLfzij<7)X'h&. miz^ mi 3(nv 

^}Vi^yvmwc\i. b^^y*g^fi^ (H (v 

DD3> V^)V) tiiiO. vm.Vyy-J:K^ P 

^^P3&l/NMb7>i^'X:^N4. N 2*^'ONc04^iH-C 
- ii^ h ^ vs/X ^ i: PS h 7 P 5 1 SrgjtK 

[ 0 0 8 5 ] 0 1 4 (n\y^}Vlyy MUSST'tS. ®mflEiS 
VDDc7)S/^ .y h:$^n7y^tc(i. 7U ^yr7a'yriHlK 
Of&a€r^Sfl«tC. NANDHlKNand 1-C'tiL (0 
v) l^^MC. NAND[nIKNand2TiiH (VDD 
3) V^Mzm^^hi>(r>Xtbh. fiP*>. 014OU^ 



;^>'7 hUlSSfi. 12 1 2(nv^)W^y vrnk^zwiz^ y 

ys:-^ I NVl 2S:mnL. DHA^b^ix^tS/^ 
-/hrT'^yfl-^ (H (VDD 3) 5rC:^>f 

-^iNvi 2TSiKL. <r<7)Sfefi-^^7y ^yr7n 

^y7''igS&CONAND0S&Nand 2tcA:^Lt:. NAN 
DIlIi^Nand2<7)|il^I?:H (VDD 3) l/^/UCH^ 

^hh(r>xhh. mt^i^^ yvy^ym^\iMOYLmk 

Nor3. No r4S::rt-LTPah7>'>-'X^^P3at>' 
NSb7yi/X^N 3MWCP® h7>^S/X^P4S.V' 

\\m.vyyV7.^'^A\,zH-7L(ofi. mi&x/m2(Dy- 

KWl. W2<7)mii{iH (VDD 3) iy^Mzm^^ti 

[0086] ai 5C0l-^)Vi^y V^mi. miA<D\y 
^tVi^y h igSS<^)7 U ^y yy u »y 7^I11SS2: 2 ffl<^N O R 
mS^Norl. Nor 2S.lX2j@<:7)-^y>'N'-^^INVl 
0. INVl lfcj;0«fiS:L. St^'^>'^^*-^^INV1 
2 Sr^-HS LT v-^ *y h yfl-^Srttgf N O RHISSN o 
r 2tcA^3L/::*S«$:J$o. *l/^ykx7 MUKtHl 

[0 08 7] HI eco\y^}Vi^y vmmi. MiaEii4 

'yriIlS&^<i*'r'S>2fflc^)NANDig8SNand 1. N 
and 2(7)HriStC. VM'-^ I NV 1 2&r/'N 

OR|lISSNor5. >'>'S'-^ I N V 1 3&1/ I N V 1 
4$:iSaL. milBNORlMlS&No r 5fc^SD*><5>cO 

[0 088] (m3c^^ig0lj) HI 7&tXI21 8{i;|g2 

commcommcom 3 c7)^iBfi^j $: * t- . ^ ^i^ 

VDDC0S^-v^yh^*> ^^fc U^/P^- 7 h I18Sc7)ai:^ift 

mii£M^ztmx.^mt^^mmin-:>. hit^oix^ 

;Ui^7hiniSS-C{i. HI 6<^«^^**i: UT. Hi 6 

cou^/Ui^y hW(0^ y)^-^ I NVl 4tc«;;iTN 

ANDiaSSNand 3$:ffia'rSi:ftl-. ffecONAND 
II]i^Nand4^ieaL. M^C®^-^^^itl>SSTP 
R^ISttrv^So MifiNANDlfi]gSNand4{i. iffi^ 
SD*>^>COS^'\^*y h^^yfl-^ (H (VDD 3) 
)V) ^^PR*^i^cO<t5fefi^i:$:g(t. ^cOttli^Dti: 
HUIBN A N D dlSSN a n d 3 1 A:^3 ?ixS . 
[0 08 9]tJ!-:>T. HI 7<:0L/^;U^'7 hHfSTii. 

'^-T-/Vy^ym^<r>x-n^\iZ^ 5g^PRA.co®$fefi-^ 

$:H (VDD3) l-^yl-i:L (Ov) U^/^istd^-T 
-SCfclCj: 0. NANDHS&Na nd3^oai::^S:Hl^^ 
;UfcLl/<y|/i:tC'ro}g;iT. 7 'J 'yr7o^y nil?S<7)N 
AND[aI8SNand2c^)f&a^H (VDD3) b-^Ufc 

L (Ov) v^}V)i\{zKmx.'^m.\L\^x\^h . 

^U>'7 MUKTii. 7 'J 'yr7O'yrill8§^0fl!iC7)NA 
NDBKNandlti. ^tCH (VDD 3) \y^MZWi 

[0 09 0 ] HI 8c0U^;U£/7 MaKT'li. HI 7^0 
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^NANDHf^Nand l$:C>fiBtft#t-iStTH (V 
DD 3 ) UKjUt L ( 0 V ) U^JUtizmm:t^mt L 

fzi>(OXhh. Mi^mzii. >f wn'-iJ' i NV i 5 fc . 

2fflC0NAND|g{fSNancl 5. N a n d 6 t A^'jjy^ffi 
m^tlh. -:^^ONAND|IISSNand 5l;:{i:. m^TP 
R*^^><7)jl5fefi-^*>'MiB^ WN-^^ I N V 1 5S::/>Lr 

(H (VDD3) l/^/k) *^'A:^$iX'?>. ^^NAND 
mSSN and 5C0ai:?3fifl!lC0N ANDHSSN a n d 6tC 

PR^7)ffi^ft^^H (VDD3) U^JUtL. (Ov) U 
^/PislC^M-rS^istCiO. NANDHKNand 
5. Nand6^Oai:^3ffeaSrt:0Jt;lT. y^UvT:7Q^y 
nUSScONANDlHlSSNand l<7)tll^jf^aS:*>H (V 

D D 3 ) UKjUb L ( 0 V ) U^JUb iztmt'^mt^ 

[0 0 9 3] 01 9^0l^^;^>':7MD]SST1i. 
ft-tC L K fcIS 1 C7)y- HW 1 cottiaSr^tt-SIS 1 

U •yry^o-/niI8&FF 1 i:. fjtS:^ a ^ff-^C LK 
i:m2coy-HW2<;Ofl;{4S:S(t-&^2^>'U -yr^u 
vriHlSSFF2i:. ^iX^y y *yr:7 0»y7^@g&FF 
1. FF2<7)tii:?:j2:g^tSII3cJ07t; ^yr7 0^ynHlS& 
FF3i:Srii;ia. 

[0 0 94] lai 9coi/^;Pi^:7Ml]SST{is ^a*y:7 

XJyy'WFF 1 . FF 2{i:U-fe'y h^ffit::S>oT. T 
ij^^^i/'HJggBtS. NAND|plSSNand7&t/>f >^ 
yN'^^^ I NVl 5t^J:»9. 1^ 1 S.t^l^2c7)y^ FW 1 . 
W 2 S: SmffiSV D D 3 c7)S«JEtc:r 'J f^-v- V ^ 
I), i/::. IS3c7):7y >yr:7 0'y7'lHlffiFF 3«iix'<yu 

Sf^-r-Si:. 05iBNANDIl]S&Nand7S.t^-f 

5^ I NV 1 5tCj: 0. 2fflOP^h^>'yx^^P3. P 

4*^'OFFtTfriE7''Uf''V->^'*^'f?±t-Si:*tC. 2 
m(ONmhyyi^:^^N3^ N4*^'ONLr. I N 

cOA:?]fi-^ou<;WciiEl;m l X(i;»2coy- Hw 
1. W2A^'L (Ov) lxA:.;l^tc®TL. Zti^miXii 
m2(DyO yyyxJyy'\s\^FFl^ FF2tcBX0iii 
iX. 7U 'yr:7O'yr[Hl^FF3C0|&aA^'-b'y h$iX 

ClcoBXOa^^^'^T-r^i:. HuieNANDlHlgSNa 
nd7^it/>f I NV 1 5(CckO. fTiBrUf-A- 

->^'ig8&B*^l^mi&L^m2c7)y-KWl . W2S:S 
«ff®V D D 3 ^^«St::r U "f-^-i^-th • 
[0095][120{i. ai 9cOl/<yUi/:7 hHKSrai 



[009 6] S2 lc7)l/^;Ui/7 MBjS&fi. BUlBia2 0 

(DU^^ui^yh^Bl^co—^^^^LfzijCOThho W 

mi&t/IS2<7)y^FWi . W2tNmhyy'J:^ 

^^N3. N4tC7)Sl3fl!l^ONSh^>'>''X^N7. N8 
KtCj:»9«»J«SIi'SC:i:lCct 0. ^o^y^ff-^CLKcJOH 

7. N8$:ON§itT. mi-iNcox^m^irzmtxm 
[0097] {m5co^m) m2 2Rx/m2 3ii. m 

2 lcOJi-/zyhV:^^-m^coi^'<^^\^>'y h^mzmzr^ 
s^h^-vmm^HMLfzU^^l'i^y h^^i:^^. 
[0 0 98] 112 2^ix>^;l/>':7 MUSSti. "rxhmz 

;U) iCiO. 2fflcONah^>'S>'X^^Nl 0. Nl 12: 
O F F LT. mmm(^X1im^ ( X^m^ I NC0A:?3fi 
tc:jEtTISf^t->l> 2i®c7)NMh^>'i/;^^N 1 . N 
2i:Pmhyyi^Xi$^P3. P 4i)^^<f}y)m'rtmz. 

filBxx b Kfl-^ & ^ y.'N'- ^ I N V 1 6 TRfe t 

^Nl 2. Nl 3$:ONLT. I NTfcA::^J^tl^ 

f-xhfflfi-^&i/-e^7)'^ ws:-:^^ I NV 1 7tcJ:^RlK 

m^t::iif:>tTi6f^-r-& 2m<^Nmhyy-J:^i^N 1 4 . 

Nl 52:H?fiBPMh9yxX^^P3. P4i,zmmLX. 
T-Xh^-K^tCti. Sffi^ I NTcOT-Xhfl-^tdiOlg 
l&l>'S2c7)y-FWl . W2C0f6ffil/^;U5:^^fc^ii: 
hXdlzLfzi><^Thi>. 

[ 0 0 9 9 ] 02 3(7:>UK)Ui^y MhIS&(±. 02 2C0U 

2flc7)NSh^y>'';^^N 1 . N2imi&i'^^Mhy 
yi^Xi$^N5tmmiZ. xXb^-Hfflc7)2ffflONMh 
^>'i/X:J'N14. N 1 5$:tg«6'rSNSh^>'i^'X^' 

N16S:iStt. 3e^NTtA:^^ixSx;^b^-Hfi^ 
(L1xa;;u) IC:J:0. NANDIDS&Na n d 8ai/^NO 

(T^NMh^Vi^'XrJ^N 5S:rU'f-'\^-y$tJffllIlIS&7 Oc?) 
NANDlPlS§Nand80ai:^)tCjSl::.TON. OFF$lJ 
m-th—^. 7^Xh^-HB#tC{i7"Xb^-HB*fflC0N 
Sh^Vi^'X^^N 1 6$rr'J^-v->''$}JfflI[HlSS7 0ON 
ORlHlgSNo r 6C0ai:b(CliSl:'t:ON. OFF^JffllTS 

[0 100] (M6cO'Xigfi?»J) 02 4&1/02 5(±m2 

[0101] m24cou^)\^iyy hmm±. 02o^x 

[0 1 02] gp*>. 02 4OK;Pi^7h0SST'<±. U 
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•fe >y h3&? RtdA^jSfL-i) 'J -fe / h(t^2r-< W^-^' I 
NV 1 S^^LXyV -y a -y Tdlifg F F 3 CO— 
NORBKNo r TtCA:*!!-^-?:. ttS^jfSia^rBl^-t-i) i: 
^^t;, BUlB'J-fe-y hft^SrNANDHlSSNandQta 

HW 1 . W 2 ^ ft^EiSV D D 3 COaitJEtCT* U f - -v — 
y-r i 3 t«fife L?t: t COX'*) . 
[0 103] *Jt. 02 5OV'^l'>-7MBI{^{i. H2 
4cok'<.;t'>-7 MllSgtcMt--fe-y b««gS:#JDL3t i>co 
T-abS. BP*>. a2 5C7)W-^;l'>'7MHlMT'ti. -fe >y h 
SS^StCA^)$fLS-fe-y bft^^ I NV 1 9 
2r:frLT7U -yr^a •yr[llSIFFcoft!j:6-cONOR|llSS 

-b-y hm-^SrmiSfiNANDiniSSNand 9tcaj^)Lr. 

W 2 2:la«Ei!S V D D 3 <0i« «BEfcr U f-v -Vt" ^ J: 

[0 1041 {m7co^m) m2 6i.m2cr)m&(om 

[0 10 51flP*>. 026co^'<;Ui^:?MllSS{i. tbi^j 

i^^OUTl. 0\JT2cr)ly^/Ucr>m^-^h-ittLX. 
TH. Lj . TL, Hj lCjP;c-C ""H, Hj <D^^i^ 
fig-ri). — McONMh^yS/'J^^N 1 , N 

2lCi^JtEtTMicHicoNMh5>'i^'X:5'N 1 7 5: IS 
ft. — *tcOPSh7>'>''X^P3. P4fc>Ffj£LTM{C 
HicoPffih5yi^"X:5'P6?r^{t. Mt-— McONSh 
^y>''X:5'N3. N4tC*tlELTStclfflc7)NSh7>' 

fit) pstcJtiEUTPaf^yi^'x:? mm) ptsts 

(0 1 0 61 ^LT. il^Bttti, ffi^CcoA:^3ffi^2r 
L (Ov) K/t-i: L?t*t^{cLr, Nmh7>'>''X^ 
N 1 82rOFFS-tt, y-KW3 2:n;f-^'->''^^®{c 

^^■r^. j:co4^»t\ I NtfoA:ftfi^&i>'-ecoR 

tefi^CiO. NANDHISSNand 1 0. Nandl 
1 ^atriitcoN^h^yi^'X^'N 1 , N25rONX 

tioFF$-ti:T. mmms^soizx'o—itcoiii^^'fo 

UTl . OUT2£7)f&aK/U$r TH, LjXJdTL. 

Hj tC-T'?.. — ^r, ai^3J®-?OUTl. OUT 2 COt^a 

U-'>^;P$r TH. Hj izmWthm^Ui. t^Ccr>K:H 

tm^H (VDD) U^MZ-th. ZiXlzX^, NSh 
^y-JXifU 1 7S:ON$-«i:t:. y— HW3SrL ( 0 

v) u-'<.McL, c:coy-HW3co«{affiTicfGt-c®J 

ffii|llK3 0tcJ;0-i*<oai:*}S{g^OUTi, OUT2CO 

fiai''<.;i'^ TH. Hj i,zmm-ti>xoiztx\>'^^. 

P^, Htt^Nand 1 2{i, y— KWl, W2, W3<07° 
[0107] (S^8<75^efl) H2 7^V>UH2 9till 



[0 1081 :Lim^a^v^)\'i^'7 vmWit. mB>\,zm\^ 

1, N2(cA:'3$ni.ffiffic7)ffi-f-i7)^^ll]SSS:25l^Lj^v: 

iii?&A<03isKf^**s < T . x-nm^<7mmi}^hy y 

•y7°7a-y7°Il]if8FFc7)-t y bS.yl51;EV D D S'^CO 

«JEVDD(i!)co^ WN'-^ I Nvocoa^^raj: 0 

V^«^tC{±, TU^-V-i^'"r^^miX{ilS2C0y-H 

wi, w2^i8oT-f''f y:.f-v-i^-r&c:fc*^'#;i^><x 

BP*>. 03 ItC^f idtc, — >PfcONSh7:yi^'X 

^'N K N 2^cn>x-f)mwm^i)^MznmzY{v^)vx' 

{±. SSlS.t>'Sg2c7)y-HWl, 2ifi^iZ'f -( 

ic. A:»3fl-^*^"H^'^yi'*>^> LW^^^/i^tcSf^t-l.^. 

ffiWjE h 7 y f ififie; $ ti . affiB#pHi*i «B£E5^co 

*^^W4Ccomtllf^SrlWjJ:t-|.J;dtc. 
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